Management practices can play an important role in affecting animal health. Sub-clinically ill animals entering harvest can have pleural adhesions known as peel-outs. The focus of this study was to examine how these pleural adhesions can be associated with Salmonella and respiratory pathogens, as well as to get a national estimate of peel-outs. The results suggest pleural adhesions are not significantly associated with Salmonella or respiratory bacterial contamination.
Introduction
With increased scrutiny being placed on management practices such as housing and antibiotic usage, it has become more important than ever to study how changes in these practices can affect animal health. While clinically ill animals will not pass ante-mortem inspection, it is possible that animals with subclinical illness or lesions could pass inspection and be harvested. These animals could in turn be more likely to harbor pathogens that could cause food-borne illness, such as Salmonella.
One possible source of contamination is what is referred to as a peel-out, or a pleural adhesion which does not allow for complete removal of the viscera. As a result, extra trimming is required. A previous study found that approximately 7% or 1 in 15 carcasses had some degree of pleural adhesions, and carcasses with peel-outs were 90% more likely to be contaminated with Salmonella. 1 To our knowledge, this is the only study conducted on peel-outs, and the findings were isolated to one plant. No studies have been conducted examining which pathogens are associated with peel-outs. The hypothesis is that Streptococcus suis, Pasteurella multocida, Actinobacillus pleuropneumoniae, Haemophilus parasuis, and Actinobacillus suis may be possible causes of peel-outs, as these pathogens are associated with pleuritis and respiratory illness.
The objectives of this study are threefold: 1) estimate the prevalence of peel-outs across the country, 2) determine what common respiratory pig pathogens are more likely to be associated with peel-outs, and 3) determine if peel-outs are associated with an increase in food-borne pathogens (specifically Salmonella).
Materials and Methods

Sample Collection
Six different slaughtering facilities were selected from different geographical areas. Two sets of samples were collected: lung samples immediately after evisceration and pleural swabs after the final trimming and before the final carcass wash. One person identified the cases and controls, and labeled with numbered tags or food-grade markers, depending on the individual plant's preference. Selected carcasses were separated by at least 10-15 non-selected carcasses. Cases and controls were selected in random order to blind the person doing the pleural swabs. On a separate sheet it was recorded if the carcass was a case or control, allowing for blinding during bacteriological analysis. The total number of carcasses, both cases and controls, were counted to determine peel-out frequency.
A piece of lung measuring approximately 1-2 inches in diameter was taken for the lung collection. Scissors were dipped in alcohol or 180° water (depending on plant preference) and changed frequently. Disposable gloves were worn throughout and also changed frequently. However, because the lung surface was seared before analysis, it was not necessary to change gloves and scissors after each sample was collected.
For the pleural swab collection, 18 oz Whirl-Pak bags with Speci-Sponges were used. The sponges were hydrated with 10 ml of buffered peptone water. After the final trimming and before the final carcass wash, both sides of the carcass were swabbed. Gloves were changed after each swab to prevent cross contamination. Both sets of samples were put on ice until analysis could be performed.
Bacteriological Analysis
Samples were submitted for bacteriological isolation at the Iowa State University College of Veterinary Medicine Veterinary Diagnostic Laboratory in Ames, IA. Lung and pleural swabs were initially set up on 5% sheep blood agar and incubated aerobically with 10% CO 2 , as well as incubated anaerobically. Additionally, samples were streaked onto 4% bovine blood agar and Tergitol 7 and incubated aerobically without CO 2 . A Staph nurse colony was added to the sheep blood agar plate and 4% bovine blood agar plate. Plates were examined once a day for three two days. Typical Haemophilus parasuis, Actinobacillus pleuropneumoniae, Pasteurella multocida, Streptococcus suis, and Actinobacillus suis isolates were identified with biochemical testing, gram stain, and matrix-assisted laser desorption time of flight mass spectrometry. Additional bacterial populations were identified if they had significant growth.
For Salmonella isolation, 100 ml of buffered peptone water (BPW) was homogenized in the Whirl-Pak bag with Speci-Sponge and incubated for 18hrs at 35°C). Subsequently 0.1 ml of BPW was transferred to 10 ml of Rappaport-Vassiliadis (RV) broth and incubated for 18 hours at 42°C. Aliquots (10µl) of RV broth were streaked onto XLT4 and Brilliant Green with Novobiocin agars. Suspect colonies were confirmed as Salmonella with biochemical analysis (lysine-iron agar, motility-indole-lysine agar) and slide agglutination with polyvalent anti-O sera.
Statistical Analysis
Data was analyzed using SAS © 9.2 using two logistic regression models: a univariate model testing for Salmonella contamination as a result of peel-outs, and a multivariate model testing for peel-outs as a result of bacterial contamination. Three different replicates were run: Trial 1, Trial 2, and both trials put together. Frequency counts and percentages were given for Salmonella and bacterial contamination for both case and control carcasses ( Table 1) . The odds ratios, beta estimates, standard 
